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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and inexpensively form an optical waveguide having 
excel lent heat resistance etc., with less waveguide loss by incorporating a specific 
hydrolyzable silane compound and its hydrolyzate or either one component thereof, a 
photoacid generator and a specific organic solvent. 

SOLUTION: This composition for forming the optical waveguide contains (A) the hydrolyzable 
silane compound expressed by the formula: (R1)PSiX(X)4~P or its hydrolyzate or either one 
compound thereof, (B) the photoacid generator and (C) at least one organic solvent selected 
from the group consisting of an ether-base organic solvent, etc. In the formula, R1 is 1-1 2C 
non-hydrolyzable organic solvent; X is a hydrolyzable group and P is an integer from 0 to 3. 
The optical waveguide which is little in the waveguide loss relating to light having a wide range 
of wavelengths from a visible region to IR rays and has the excellent heat resistance may be 
obtained by using such composition. 
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[0094] As an approach of performing pattern exposure, it is not restricted to the approach 
using the photo mask 19 which has a predetermined mask hole pattern which was mentioned 
above here. For example, the method of using a means to form the mask image using the same 
principle as a liquid crystal display which consists of a radioparency field and a radiopacity field 
according to a predetermined pattern in electro-optics, How to irradiate a radiation through the 
optical fiber corresponding to the predetermined pattern in this light guide section material 
using the light guide section material which comes to bundle many optical fibers, The approach 
of irradiating the constituent for optical waveguide formation etc. can also be used making the 
convergent radiation obtained according to condensing nature optical system, such as a laser 
beam or a lens, and a mirror, scan. In addition, about the radiation irradiation conditions at the 
time of forming the core part 15, it is desirable to consider as the same content as the lower 
cladding layer 13. 

[0095] Moreover, in case the core part 15 is formed, a development can be carried out using 
the soluble difference for a part for a hard spot, and a non-hard spot, and the core part 15 can 
be formed. That is, a part for a soluble high non-hard spot can be removed, and the amount of 
hard spot can be made to remain to the thin film selectively stiffened according to the 
predetermined pattern by carrying out a development using developers, such as an organic 
solvent or an alkali developer. The organic solvent used for preparation of the constituent for 
optical waveguide formation as such a developer, Or a sodium hydroxide, a potassium hydroxide, 
a sodium carbonate, a sodium silicate, A meta~sodium silicate, ammonia, ethylamine, n 
propylamine, Diethylamine, G n propylamine, triethylamine, methyl diethylamine, N-methyl 
pyrrolidone, dimethylethanolamine, triethanolamine, Tetramethylammonium hydroxide, 
tetraethylammonium hydroxide, The alkali water solution which consists of alkali, such as a 
choline, pyrrole, piperidine, 1, 8-diazabicyclo [5.4.0]-7-undecene, 1, and 5-diazabicyclo [4.3.0]- 
5-nonane, can be used. It is desirable to usually make concentration of this alkali water solution 
into the value of 0.2 - 0.5% of the weight of within the limits preferably 0.1 to 2.5% of the weight. 
Moreover, it is also desirable in an alkali water solution etc. to carry out suitable amount 
addition of water-soluble organic solvents, such as a methanol and ethanol, the surfactant, etc. 
[0096] Moreover, it is desirable to usually make developing time into the value within the limits 
for 30 - 180 seconds, and it may use which development approaches, such as a liquid peak 
method and a dipping method, also about the development approach, furthermore — the case 
where the pattern-like coat was formed and an alkali water solution is used by being air-dry as 
it is when an organic solvent is used as a developer — as an example — a stream a 
pattern-like coat is formed by washing for 30 - 90 seconds, carrying out an air dried with the 
compressed air or compression nitrogen, and removing the moisture on a front face. Then, it is 
desirable to heat using heating apparatus, such as a hot plate and oven. For example, it is 
desirable to heat-treat at 150-250 degrees C in the case of a hot plate, and to heat-treat for 
30 - 90 minutes at 150-250 degrees C for 5 - 30 minutes in the case of oven. Thus, the core 
part which fully constructed the bridge can be formed by heating. 
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— F, (4- ( 2 - t Kp * v' - n - f h 77 v'P af> 
v-) 7mn/V] 7x^3-K=!)AHJ7/Vto^ 

K [4- (2-tF^y-n-rF7fyn 10 

^^7x- K [4— (2 — t Fn^y-n-T h77 
i/U^ri/) 7i^/H 7x^3™ K— h 7^7 

(^y^7/vtP7x^;v) ^i/— F N tf7 (4-t- 

7Y/V7x^/V) 3 — p^i t)A^^rf"7/V^" P 7 y^^r 
K \fX (4-t-7 ? f/^7x^/V) 3— F-v^ 
^H7/^P7t77x- F s tf7 (4-t— rT^VV 
7x^/b) 3— F— '/A h y 7/Vtn^W^- K tf 
7 (4 - t -^f;V7x-^) 3~F^^7h77/V 
^nstfl'— K tf7 (Ffy/V7xr:/V) 3— F-^A 20 

^^7/^0 7^^^- K tr* (Fry/V7xn 

/V) 3-F^^7F77/VtP*V-K tf* (Fx 
y/V7x^) 3-F^7^^rf 7/Vtn7^-77x 

— k tf* (Fxy/V7x^) 3-F"^MJ7/i/ 

[0 0 4 3] jfcic, »2»<oft'a*l3:ov^-c«Wi-So 
— IxS; (4) -c^stti^/^^^K^^co^jSr^i- 
^ s v^^/v^^n, ^/^n/i/^ry^^ys, 
/v^/vy^y-U, 7/v*^yyV/v^y|> ^ 30 
* K*^**— Ml, FS> 1 - 

^-^v--2-t Fp^y- 3-/o /VCD 7 

xt (4) <D^TJ;9£f*L<f3:^ 5 K^/v**— hS-e 
foy, ^WBKW^F^/^-F^H, F 

[0 0 4 4] COct5^^^^^-ha^*f*W 
£r*tf6£y ^7x^7/^^ yFy/v^/^t 
tr* (7x.^/y^/ix^^/v) y'ryv^y, tr* 40 

^yyV/y^T/y y 7 ^, t?* (i/^D^^/v* 
yyyy 1, 8-t7^y^M>S^F 
y ^/y7/v^— F, 1, 8-t7^yyv ; ^;^>1f 
^f^ Fhy;vx;^^-h, 1, 8-t7^yy*^ 
^>i^f S F F y f/V7;v^^- k 1, 8 

—f-ypyyi/X/i'tfy^ 5 Fi/y77-^/^- 
k ^ K7x^/vW- k 
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y ^/KX/U*^ — k ^/N^gH $ F# y77~^/V7 
ri-j^— k 7 5 K F !) n h , 

yy - 5-7/v#/v^y-xy K- 2 , s-^/^y 
iH'^ FF!i7/^p^f;^/^-F> -<>yv^ 
k>7— k 1, 2~v ; 7x^/i/-2--t Fp^y/p 
tWFvy-F, 1, (4-y ^vvy/y#7 c F7 

31 ^/V) - 2 - t FP^y^P t:Vv Fyy- k tfn7i 

^ — k 2, 6-y^Fn7xn;V^f/Vhy7-K 
^/vF-^Fp7x^;v^f/^Fy7" F, — n F 
n7x^/vF77™ 5^t*5t?$5 0 
[0 0 4 5] 

jku:, (b) j$£kLx<D%mm±M<omm 

icfflPgSHS t>©"C»±*v^s, (a) ^loolii 

co^»4tv\ «|g«iJco»»^o. ifiM^*?i 
*Ifttt^fSTl, +#*8Mfc5i£* s »&*i 
fcv^«ffl3&sfc5„ -77, 3tH*^9J«o*JPl:i s 1 sit 

m<DMiW&M t <D/<y yx *s ± 5 &*f&Sa^ b * 
(B) fifc^i bTCD*^±^J^*JP»^> (A) 
loolisratt, 1-1 o*»^cot5Hrt^Ki 

[0 0 4 6] (3) (C) 
[ 0 0 4 7] CSffiS 

^y/v^mmm, ^fvm«i, 

0-20 or^tallrt^1t^WT5W«ft^^fc , 

sr*a- $ * 6 wa^^^ "cfcsctisff* 

V, i— ^V^V, n— ^^f-V, i -^^-f-y, n — 
-7°^^, i-^^y, 2, 2, 4-F^f/^y 

ri-yryy>\ x-^y^y, 7^p^f>\ 

y f/w^ u^^ymmmmmtym^mm ; -^^ 
ify, h/^^y, ^yyy, rc^/ix^yif f y y "f- 

irV N i ™7 P n tW^Vir v^rc^/v^yir i- 
^f/v^yfy, F y ^^/v^^if v 1 — i -7 p pt° 
/u-<yir^, n-7;/vt7^i/y F y ^ ^/v-^yif 
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y~/t\ n — <>^y-/v > i-^y^y— /k 2~-y 
^vvy^y — /k s e c — ^yy / — /v, t— ^y^y 

-y^/Wy^? J — /K sec-^t/"/K 2— xi 
^7v:/^y — /v, s e c-^y^y— /V, J—)}/ 
-3, n-^y^y— /k 2-^^vW^Mfy— s 

ec-^y^y-/K n-;i/V7;^-/K 2, 6- 
y^f/V^^;-/V-4, n— T*/— sec- 10 

sec —X h 77^7/^- /K sec -^^r/ 

/k "7^y—/K ->^o^3MJ-y— /k y^ 

;Vy^n^fy-/K 3, 3 ? 5-h ] J^f/Vy^n 

-^f-iJ-y— /v, ^^sM'77v=»--/K ^ 3i^-/^y ^-/v^7 
Pt^y^^^/K i, 3 -y^uy^V xt— /V N 

-2, 4, ^*i^v^— /V— 2, 5, ^^^l/^J^r— 20 
/U— 2, 4. 2 -x^/W^l^y-v^— /V- 1 , 3, 

fi/y^!)3-;K hyype 0 yy^!i^-/K 

y y»o#f7^3 -/v^jgflE ; Tir h >\ y ^vvxi^ 

/i/^hy, ^f/y-n-^p Why, y^7v- n - 

by, ^f^-n~^ywFy xf/v- n -yf 
/v^hy, ^f/y~ n-^^rvvV"^ hy, >>— i 
/v^-hy h!i^f/y;t/y, yyp^f-yy, y 
f/vy^p/N^rf yy, 2, Ti? 30 

hxvVTi?h>\ i?T± h^TVi^— /K T1?h:7W 

i -T'n h: Ace— xA\ n —-f^tVzsL— xA', n - — ^ 

^v-F, i, 2-ypt>y^yF\ 
y N 4~^f/vyt^y7y, v^^fx>\ y^f/^y 
t^-fy, xf yy^ii xt — Aney y f/vx-r/v, xi 
fvy^D p-wyxf/i^x-r/v, xzf-yy^y xt 
-zvyxf/vx-r/v, rc^uy^y a— A"=ey — n — 

y^/Vrc— yvK rc^l^y^y xt— A^y — n — 40 

/yx-r/v, xf i/y^]jpi~/y^;7ix;yx-7 1 
/v, xL^-uysfy xt— /v^ey - 2 -xf/yy^/yx-r 
A\ xfyy^U xt— ;w^^f/vx-r/v, vxe^yy 
n— A^y y^/i^rx— v^^^i/y^y xt— /V 

^ey xifvyxi — xA\ v^^^l/^^y xt — /Vyxf/yx 
— XA\ xc ~f~ ]y 1/ y xt 1 / 1^ -fr y n >^ A'XC ~j~ 
/V, v^rc^l/^^y 3— A^- n — ^^Aoi — xA\ V 

x-f-i/y^y xi~;v^y - n ~^^y/vx- xA\ 
^y b y ^y xt-a-, 7h7xfyyy!)3-/vy- n 
-y^vioi— xA\ /p tfivy^y xt— ;y^; y f/vx 50 
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— XA\ ^ t°Uy^y xt— /l^y xi^-A^— xA\ 7° 
p fcfuy^y ^-/y^-yyptvyx-r/y, tfyy 

^ij xt— /v^-y x/^/v-c— yyp tfyyyy xt — 
A^ey y^vvxi— x/K yynt°yy^!i xt— A^ey xz 
f/vx- xA\ hyynt'yy^y xt— A^ey y f;vx 
— x/K 7F7t Fn7?y 2-y^A'X h 5 fc Ko 
7 7yf©x-r/vlj§l ; i^^vi'*— sff*-- K S 

i^f/y, ftgft^^vK 7 -7'fP7ny y-/<is 

P7^ b>\ S»n»ynt°;K Btgfe i -/p tVK St 
Sn-^f/K Rlfti-T^vK Sis e c-^/K 
ftltn-^^/K Ws e c-^^^K I« 3 - y 
Ryyf;v x B«y^/v^y^vK ft»2-^f-/v^ 

yn-^vvK Rj^y ?-/i>i/# p^wk st^n-y 
xi/K T1?bRI£y^K Ti? FBI^^^vK 
yy^y n— A^ty y 5^x1— x/K Sixf yy^y 
3-;Ryxf;^x-r/v, gtKvxi^-^y-^y xt— /V 
^eyy^/Kx— x/K Ril^f yy^y xt— ^ 
^/vxi— r/y, SS^f^^lla-wy-n-y 
^/i^xx— fti7°p t°i/>-^y xt— /^y y ^/uxi 
— ftiynt 0 yyy y 3-;y^;xf-;yx-f 
/K StiS^p t Q i/^^y xr-zb^y 7 p p tf/vm-yvK 
Si/pt°yy^y xt— /v^ey x/K StK^ 

t°i>y^y xt— zv^ey y ^/wxz— x/v^ ftg&v^yp 
t°yy^y 3— /i^ey ai^/v^.— r/K v^St^^y 

/k gtMy h^^> 1- y y^y y°p b a ^-^xi^ 
yp^yin-yf/K ypt o tyii™7; 

/v, y^^iyxf/K i/a.^Riz-n-^/K fLK 

xi^/^coxi^x/^^ffi ; N-y ^/i>^/yyAT ^ h\ 

N, N-yyf/^/VA7; h\ N, N-^^/^/W 

n, N-^yy f;v7t nt^ f\ N~yf/yypt°ty 

t7iy yyf/y^/y^^-y F\ l ? 3 

[0 0 4 8] m^CO^^^^-C, ±5&4LV^i 

*r«jfflKt LTtt, ypt°yy7y^-/y^yyf/yx 
— x/K fLK^-^/v, /fMy^f/^hy y^/v 
T^/v^h>, h/yxy, ^yyy N jsiu^y^y— 

[0049] ^mmmmmn, ftmw.mmm 
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H^^a- h&SrJBv^C <b£W*bl^N ^<£>4§ 
— TA'i££<oJf)) /wrc— x/MH ; x:^/vi?p y/vy 

f i/y^JJ xr — /loc^/vy f;vx-r/vit^yxf y 
y ^ !i ^-/^S ; y f /W y h V, 2-^7°$ 

t±t— k y°n e° yyy^j a— /vy f/vx- yyvTi? 

[0 0 5 0] OmMJffe 20 
4ib\ (C) LT<0^«jSttt^«3!lP*ft^ov^-C 
fcSIHSixSt^-ettJfcv^ (a) /*#<a;&g 

6il:«Pt6cH^v\ fcSv^fi, (A) j$&3o£ 
(B) ^^E^+SRt^TfllSfaSrln^SCi: tff 
3= bv\ 

[0 0 5 1 ] (4) (D) mft 

Jt*jftK«*ffl»**lwfcMt5 (D) ^tbtcOJK,* 

^j&m^Mmwim t v > 5 tts-f 5 *h* * iri ± * * 

[0 0 5 2] ®as 

(d) ^Tfcs^fflcoastt^MRsnst^-c 

[0 0 5 3] *3t, K7KSJt Lt<0*/V*V»x^f/V 50 
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t/VFx^r/VilTB, t/Vhiiyf/K ^hil 

/Hliyf/K t/vhR»xf;K t/Hifi^Pt 0 
/v, t/VhSl^f/v, t/l/h/nWyiyf/^J; 
t/^-/Vhypfc: 0 ^V^3if-/^^#if btl5c C 

/vx^r/v> ittt, ft» h y yf/i/^/ y /k stwtbv 
•?j-fi>i/ y /v, »k h y y f/v^ y /k v-^ h y * 

f-^yli/vf^ilf^lx^o fete, ^7/v^>^y;-r/y 

/P* V^yt/v h re y r A^s JP*5WW L T £ ft 
tt^tt-CfcSo Uc^ot x ^M>lt/vhx^r/v 

[0 0 5 4] ifc, ^SLV^Tir^-/i/Slt Ittt, M 
Tirhy, yf;vxf;v^hy\ ^m^/V/r h 

yf/wy/Wh^, v^p^^^yy, rir 

h7/i/rt F\ y°P t c yfyT/V^t: b\ ^yXT^ft 
KfCO/rhylt, ItfT/VXT-^VtCOK^-efc^v 1 

/WTi?y— /V, fcSVSl, xfi/y^|j3-/V|©2i 

tR >-^x. 7r/Wy!J /HhSiS J: 5 Sig $ 5 ^ r y 
yy /PT-fe^— zi'SSr^lf >^T^ 5 0 It, c 
ixt^T-iry— /yg(7) ^ Tir hyy>y ^/^T^y 7 -" 
/v, T^lr h Vv^^/VTiry 7 — /v, y i*-/]/^^/!/^ b > 

y^y ^-/vrir y— yf;vxf/v/r hyv^^/yrir 
^— /K >^ n^^-f-y y^y ^/vrir^-/v^J:t>^> 
y p— ^r^y y^xf/vrt^- #^fin/ctt7K 

[0 0 5 5] i/c, *f4LV^/V2j?y|ftSS7K*i:L-C 

7K^y^vK, $kfoy*Mtt. ^M^mMym, khs 

[0 0 5 6] ifc, &*LV^JBl*aHgS:*i-5ir7$3/ 

y^frtLTft, i/y^y/Hft^ T/v5^-»^ ^>y 
^r/v^te^ ?stte±, ify-y-r h«f«s*if &*i 

5o r^^coiry 5 7^IR 7Xi-»bT, Biv^fti 

So 
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[0057] ®\m 

(d) j$£x*h6f&7m<D'\im^^xmmir 

(ftfl=*#T) Sr. 4 0-2 0 0°C(7)»Hrt^ffii:"r6 
If, ^ffi (2 5°C) -2 0 0°C^©Mttt»WI-» 

[0 0 5 8] OSSJPfi 

(D) rt^T?*>5Jtt**J®»*>* (^*»J#) tt 

0 OfiM^^bT, ii#> 0. l-10 0ll« 

It** Wktt<0 [^±«*^M£Ti- 5 *> 5 fc » * 

ffi|pj#*>5o tfc^ot, (D) ^tLT^SbKSJ^ 
*JP*«\ (A) $#1 0 0ll«C#LT0. 5-5 

[0 0 5 9] (5) (E) £$c5t- 

(Das 

(e) ^-efcsiPTK^Wtt^^^k^* (KT, 
f^yft^titai^fe^o ) tt, -«5£ (2) 

[0 0 6 0] T i (Y) 4 (2) 

[— JR* (2) <k YJ4JP7K^»tt*"C*>5o ] 
- - T\ Y"C*SttS4o<^JP/k5>*ttStt> ^Wii 

ttSYcoaSt LTfl, -JKS; (1) lc*5tt5ifl7K5>* 

ttlYtt, -«SC (1) tc*5*t5JP*^»tt*Xi:lRl« 

(covert, -#55 (1) lc*3»t5JP*^»tt*X!:|Pil 
l^#W5:H^^5 0 Sfefc, iP7k^«tt 
^^Wk^ftt-*5tt5JP*5W»tt*Yi:, -«xt (1) 
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[0 0 6 1] (2) -T?*^tL6JP7K^ft?tt 

Ltfi, -JttSt (2) tc4oit5 4fl<oJP7K^«tt*Y 

10 (H)^y-^75>') ^y/p^^^y, r 
h7n-y>^/f^y, ^puhy^y^P«v/f 

feT* (2, v^n— 
3ri/^>\ ^ppyxK^y, tf* (2, 4 

(fh^f/w^yyrt-h) y^y^pfty 

^#>\ feT* (^^/VTirx— h) y^y7 0 n/t>yf 
r h7^^yfyy, rh7^7 (2-^/V 

^arf-y^v-) rhy^yy^^yfyy. t 

20 h7^ h^v^^^ 7h7^ h^y^P^^y^^ 

>\ r^7^f^i/^ywy> 7F7n-;^n 
>^^tv-h\ rF7n-y^>yy^y, 7^77 

r7!l^^^ f h7^r7 2- 

f/^y7^yhy^ yyp^yf^y, by wy 

30 [ 0 0 6 2] *fc, liC, (2) tC*5lt5 4fl 

<DiP7K^«tt*Yco 5 < t t-ocoJP7K5>»tt 

fticit ^y^jp^yhy^yyp^^yfyy, 2 

y /Vd-^i/acf-zi^T-fe hTirx- h h y ^ Vf 

[ 0 0 6 3] *fc, HsRWilSV^W*©* (l. 50K 
40 fh7y h^>^>\ rF7^ h^i/^-^^, 7F7 

n-yp^yf?y, r K9>r yyp^yf^y, 

rFyn-y h^y/^^>'<^v^o/cJP7K^M^S^* 

ft^hb^W^^V^CO-^, fo^V^il, 7h7^/V7x 

y * ^ >- i: v ^ o fc JP7K^¥ttS^^ >^ ^ 8H 
Sf»(7)ijt (1. 5 0*i) Sr#fcV^^^«, ±»L/c 

h77r7y/v^yfyy 7^7^-7 [tr^-2, 
2- (7y/vt^yyf/v) ^h^-^] ^^y, hy 
50 My^f7!/p>f;v) ^fyyp^yf^vtv^t 
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[0 0 6 4] ©tSJPi 

jwn, (e) ^-c*>5Jp*^*tt^^ ^b^»©asjp 

9 9/1-1/9 9 0ififflrtOtt[-C*)5wt*sjEf$ 
9/1 aJf*^itSrlSST5C^^SSt 10 

yit^m^Mi-^&MlttVX, 90/10-10/9 
Oco»5Hrt©tti:i"5^* s <t5»*b<, 8 0/2 0- 
2 0/8 OCOtSHrtOffit-TScO^J t< , 7 

0/30-30/7 0©teHrt^ffii:i-5o* s *t>*f4 
U\ 

[0 0 6 5] ( 6 ) gsWJ 

m i"*y>r%U JHBiStt#k Wffi 

[0 0 6 6] <D®Stt**4#j 

r±, $ e> ternary 5 v , */v*^j**in-t'5 - 1 1- x 

[0067] r © J: 5 *SiStt*«SJ(7)«ffi t LXtt, 

fi^RJ&^ffiKJfc 5r fi r 1~ tiU« t * ft S o 
^hyft^fc, ^7yft#»> f-^vftim tf- 
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[0 0 6 8] £fc, Ji^V^tt^lSfP^-y^-^ LT 

fi N oi^^vtt^&fpfe^ (c = c) 

fi, l^^ici{@^^^ytt^MfPfe^S:*"^5# 

[0 0 6 9] c^i^^tlBtt^/^-tbTtt, M 

3, 7-vV^/w-^/v (j?) r^yw—k 

^) r^y^— k 2 -^^/v-^vvv ^) r^y 
k if;^fvy^!)3-/v (^) r^yu 
-h, t-irt^fr ^) T^ 7 y ;V75 F\ vTir h 

^) T^yi^—K i^^J^T^J^-^J^ 7$ 
y t>y/V 7^ U 1/—* h s /v^n-< 

^^i/oi^ (y^) 7^y Wh, v^v-^ n^yr^ 

(^^) T^yi^— N, N-y^f/V T 
$ V a>t ^ Frh7^P y jl^-jv $) 

v-y, rh7t Kp7/V7y;v u^) y w~ 
r^^nfyx^/v (^^) T^yi^-hs 2- 

rF77a^7x/^/xf/P Ufr) T^V^-b, 
2-h!i^pn7x;^yxf/V ^) 7^!i y- 
h, MJyp^7x^ (^^) 7^!iy-h, 2-h 

y yp^^xy^xf/v (^^) 7?!)i^-K 2- 

tKp^y^ (^) 7^!)^K 

i/^PtVv (^^) 7^y 1/-K tov^7D7^ 

r^yy-h, ^ h^^^/v ^) 7yy^K 

-<y^ypp7x^V (^£0 T^y^-h, ^^^7" 

u^y^^/v 7^y v-h, jKy^w^y 

(y^) r^y ^-h, *y/pt°yy^y 
(^^) T^yi"-k ^/v-/y (^^) 7 

7^y w hSrWI*"f 5C t^-e#5 0 

[0 0 7 0] CHt^7^yu-h©^^\ * 

^r^S^V^Ty 7 y h^»4 L< , $t>(cl(i N WMtt 

^) 7^y ^-h, y^y/v (y^) 7^y^F, ^ 
h^i/^^;y (^^) 7^yv-h, /Ky^w^y 
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TV V 7 — hSr*tf Z>zk&-r*£Z>a 
[0 0 7 1 ] 4fc, ^7 7tt^4Sfg^y^~co?^ 

v (7y?) 7?!)>-K i/v'^p^yr^^ (7 

y — h , hy^. 4v^t% 
7- hv 5 (y^y 7 ) T^ 7 y I/- K h!)^ (2-tFo* 
v-p^/V) >fyi/7^Whh!l My 7 ) T^yi^- 10 

;v) J yisTXU-b bV T^yu-h, hy 

^fp-/V7°p/^H (7^) T^yv—k 31^" V 
yt^yF («T Teoj irv^ 0 ) Stehy^n- 
/V/d/nVH) (7^) 7^y7— k yntvm 
7F (E*T Tpoj tv^ 0 ) tthy^fp^7 0 p 

A°y h y (7y 7 )Ty-y7-k hy/ptvy^y^ 

v 5 (^^) T^yv— k t^7x/-^A^yy'v J 
/7x^x/V<7^*^ (7y0 T#V 1,4 20 

-^^y^-;^ (7^) 7^yy-h, 1, 6 

^7v^-~/Vv? (7£0 7^!)U-h, -<7^:xy;x 

y /vhj (^y 7 ) r^yv—k ^y^^y^y h 

-/vxhy (7^) T^yw-h, ^ypc^x/Vv? (7 

9) 7^y ^y pn^-w^y (^^) 
t y* y 7- k ^cxy^y * y h-z^^f- 

y u— k v^y^y * y f-/w<7^ (7 ^) 
tv y 7- k s^y^y * y h— /vx h7 (^^) 
7^y y-h, jjyp^ h 7^14^7^ y xy h 
-/w^ir (7^) 7?yu-h, ^7°P7 ; ;Fy» so 

^y^xyxy h-/^y^ (y^) 7?!)>-h, 
y>y^p-/i//p/>yrh7 (y^) r^y y- 

k EO»t^7x7-/VAy (7^) 7^yy- 
k PO»t^7x7-;VAy ; (7^) ]) 7— 
k EOftt7kSt:^7x7-M^ (7 7) y 7 

— k POftttit^7x7-;VAy (7 7) y 

u- k Eo^tttr^^^y-zvFv 1 (7 7) T7y7 

— h , 7x7-/v; i&y yptfy ?V y^/Vx-f/KO 
(7^) T^y>-h«f*«*i-«Ci:*S"e*5o 

[0 0 7 2] ^tife^Wffitt^e/-^— cott^t, #t#t 40 

^4*VNT^y 7- ■ hJ&*#* t<, SflttM* 
1-5BW^§»£^L*l^T:{' y 7- h!W*L 

T\ 0*Rl;f, xfl/y^ya-/^ (7y0 7^yy- 
k i^i/^P^^r^/^ (^y 7 ) 7^yy-h, b ] J 
yyy^n^^77y y-h, rh7xf yy^ 

y n— /vs? (7 7) T7 y k hy^pf^y^ 
^/vy^fyyy (^) 77yy-h, hy^fp- 
/vypAyhy 7^yy-h, y^y^y^ so 



#M 2001-83342 
22 

y h-/w^*y- (7^) 7^ y i/- k ^y^ppy^ 
y f-/w<77 (77) ryyy-h, y^y^y^ 

y h-;vrh7 (7^) TV y l/- h^Sr^tf 5 C b i* 

[0 0 7 3] &*3, Pc^7 7f4^|Sfq^7^~T*fe£^ 
, t^/^-^J:^'B'tg^y > ^"^^ §^HMt 

t tlltfti^/^-^^ Hll 
tS:»^fc*"Cfll^5Ci:35W*bV\ ceo J: 5* 
fimtS^3Wtg«±^^'B^y^-t LTf±, JbJE 
tcW^SftfcH; (7^) 7yyi/-Fft^ f^7 

(7 7) 7?yu-Hk^ T^yy 
/^p^yhy (7^) 7^yy»K Eoftthy^ 

fn-zv/n^yhy (7 7) T^y7— k -J^<>9 
xy^y h— A^^Mf (^y 7 ) 77y7-~k v^7y? 

xy^y f-/t<77 $) TV y u— h, y h y ^ 
fp-z^p^yrh? (y^y 7 ) 7^yy-h^#WJ 
* U\, 

[0 0 7 4] ©y^/vSS^J 

7t h7x7y^yy ; /v^^-/K 7y h7^/ 

^ n 1- (4 ->f 77°p tT/V7 x-/V) -2-k Kn* 
v"— 2 — y^ ^/y^P 2 ^^^-™ 1 — /K 

f y hy, 4-^0^7/7x7^ 4, 4' ~77 

> 7^y/7x7y, l, i-y^ Ryyt^y^y 
yVy, 3, 3' -y^f/v-4-^^y^yy7x 
7 7, Wfyhy^ft, 2-7^/v-i- [4 
- 7xx/v] ~2- ; t/v7tyy-7 p p 

/n7-2-^7, 2-^yy>-2-yVf/77^7- 
1- (4~^/V7ty7 7xx;y) - ^ ^ 7- 1 -yj" 
7 S hy7xx/V7;y, 2, 4, 6 ~~ b y 7*7V7<7 
yV/vy7xx/y^y7^y^f'f F, \fx (2, 6 
-yn^y^yyv^) -2, 4, 4-hy~7^/y 

/v s l - t FP^yy^ 7 n^y/V7xP/^ h 
7, 2-t FP^y~2-yf/V-l-7xx/^P^ 

7-1-^-7, 7/yyT7y7, 7/vt^y, ^yX7/v 
7t F\ ^yy^yxf;vx-r/K ^yyV77pt° 
/vrc— x/y, ^yy'7x7y, ^y/7x;yiift:, 

U7-^Fy, 3-7^/yTir h7x7 7, 3, 3\ 
4^ 4' -y^y ( t - y*f;W^-t* , >*/l'*-/V) 
^y/7x7y (BTTB) %f&mfbtl&o **3, 

^^7 ^*/v»4»Jf±, 1 **^l*tf«ffli-5 -Ht 
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[0075] 

55±»J©«SSrlft±$*6ft^-*-t?*>«. r.©±5*3fc 

hyfciu^^y b>©i!9i{* ; ryby*y>, 

fl^tff ; -<y uytoXtf^y uxom^Pf ; ^f-^r 
ft^f-fyf yjjitjsft^tyf >-©»!»#: ; * 

[0 0 7 6] 3)y'J 

ft*»»J$>S»^!^ i/y^tt^SrRJP (IB 

■f-sr. t^-^tSo ::t, v-y ^^roSsJpftte. # 
i;:iSiM£;ft3t>©^fl&v^\ $Rfi (a) S^ioo 

sftajtcitu-ci 0-2 5 ommmwmnt-fz>z. t 

b<> #1-2 0-2 0 0£lkS5, »C3 0-1 5 

[0077] ^fc, ^y^&r-fi. 

5*Stf-T?fctUf J: < , ->y ^W^Oteco^Sr-a^T-VN 
TUv\ ^©J; 5^v-y #£*fl-©$#£ LTfiT/l'* 

r, Al, B, Sn, P^©»{b»Sr*tf 5 - t * J t?t 
3 0 ->y ^^©W&^SliO. 0 0 1-2 0 

m m cd 15 H ft © i % t ir 6 © i s & * L v ^ \ <f# 1 z m W ft 

\mi>m&ztiz>&frb, w-mm^-mzo. o o 1 - 

0. 2 ftmOiil*l©tttt5fflW4 t< , J; 9&* 
L<iio. ooi~o. o l u mcoiEH^cottt-r?.- 30 

[0 0 7 8] ^y^ST-cOJffl^ (?£ft2 5°C, 

Na-Dl, BIT, mm fc, *3»«SSJFMfflWfe© 
Jffiifr*ir©^£> o. 0 2 (-) J^Ti-TS £ 5 -> 
yAtt^SraW-t-SwtiWSUVN. JffiSf^*. ceo 

5Ct^J5„ tfc, v-y #«H=-©ttSlffli£> 0. 
1-3 0 0 0mVgOffiW©tit5©A'&SL 
< . t0 9tL<lilO~15OOm'/g ©tSBft© 
tt£-f5C k-Qh%o 40 

[0 0 7 9] ^y**t^-©^t>«ficiwiRsn 

j; 9 y 5 c t 

& x>9 tv\ -> y #*^©ttJi#fete#i-w&£;ft 

[0 0 8 0] *7t, nn^^yiJ^tLTMt&fj 50 
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ft X V ^5 tMii^tt © v- y * feT- © #ftfK * lift ffl V ^ C 

4 ft /Vis y * o^«c»«EiS*©*^, ^r©7K«-f 
SttpHttt LT2-1 3©tSHrt©ffi-efc?>c:i^» 

IK, 3~7©|5Hft©ffi77&S:ii^J;9£P4L 

i try ^y-/K ^y/ot>7/v^- 

/Wy7'f/v^hy, h/i-aiy, 
6o 

[0 0 8 1 ] ©ig^^f-ftJPffl 

U 75 K»flB, *° y T 5 HV 5 K#IB. # y -> y« 
Ig, sKJJ^^^WIB, *'y^pn7^y»i, #y 

WIN, ir/va-^fflg, 7 7*P'!J?- ->y^-y 

(^y-?-) fc5VM±^-y =fv-, tb<ttcfLf 3 ©# 
[0 0 8 2] ( 7 ) *5SRSS»j5S;fflttfiJcfe©fSM*3 J: t>* 
»^ 9 y Kg*ffM1-57tfe©^jSKJF^ffi»^> 

lc#ibix5€-§S©JS^*©li«^, *^teSSl-S*$^ 

^ £ 9 t * 5 c t a»?> , Tmmmm^o t ±mm&i& 

m t ttlBI— ©3t*RK»j«IH«*lfc-pas> 5 - t ^ 5 i 9 # 
[0 0 8 3] 36i»j6(5^J*ffl«J«»tt» (A) 0, 

»37»)»:ffli\ 9 k^B#T«# 
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[0084] *fc, %nm&rf$Lmm.®.mni&&$:, 5 

-10, OOOcps (2 5°C) ©iQHrtOijtir-f^C 
iriS&tK, 10-5, OOOcps (2 5°C) ©ta 

C£oT, liIIt5:H5f#5. 10 
[0 0 8 5] [JB2 $ 2 ©l^^lltt, W 

Utfrb±t LXm$L£fhX$o t) , 04 (a) - (e) 
(i, TSB7 7 7 KE, a78B#*5.fct5±S&7' 7 7 KJi 

iv\ ^©#-£^(4, l©T^7y KS^±«B^7y 20 

[0 0 8 6] ( 1 ) TSR7 7 7 KSffMXfl 
4f\ 04 (a) spffl*36K 1 2 isffl* 

ttfcv^ ^D^yltt, #7 7ffl£, t77-ftf© 

0. 0 1~1 0mm©ftBrt©ffit1-5©tf s #*l.V\> 
[0 0 8 7] fc^T, £K 1 2 cD*Eic, T*B7 7 7 Y 
Jil3*Jg*i-5. JWWtCfi, 0 4 (b) iC/frf J; 5 30 
SC, Stl 2©tli'> ^l©H*»ffi-CI¥a!Lfc3t^ 

I5fcl±yw-7 S*TT«ffl*RS:^-t"S (0* 

0 4 (b) |csrfj;5t, Ttt^7y KSl 3Srffla^ 
JBjsR-fSdiiis-CtS. 
[0 0 8 8] ::-C, TSffl«fe5ra*i-5^l5:i: L 

^Ifya-hfe, f-f^tV^fe 7 7VH£, 40 
3— H£ N p— ;Va- hft, 77-T7-3- 7* 

7 t*7WJS, * ? y - wi, * 7c(±-r >7 

fcfctc« #sw-<y>7^iK J-tytt-tj-M, 747-s 
mmmm, wmmMm&&m^fozxm&-tz r t # 

£f* Lv\, 

[0 0 8 9] 3=fc, TSffl»^*^ffM$ix/cS» 50 
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ii, 5 0~9 CCc/^Sit-C^S-fr, fcSWii&glOS 
CT£ 61C 6 0- 1 2 0°C!-JPS? ; L-C7 I L^<-7-r5- 

tezf\"<—#2km±, Tlffl»Wo#^©iS, BE 
£fl£ > *ifH:J:-3-CfcJlft5i&S, il#6 0~l 2 0°C 
T?, 1 0-6 0 0f>CD7°l'-<-7^#i:i-5Ci^^4 

[0 0 9 0] ffM$tlfcTJlffl»^^e 3 ^2>SP 
£5„ ffifflStLS^Itat LTfi, ^r«7t> * 

x*, ai, 011. y mwAmfhnz>f)\ mc 

Lttt, Sffi7K»7^7°, {Sffi7K«7^7°, ^/V^7 
^ K7>7\ ^^->-7 7>7°^CD^^«»7>7°S-jl 

V^5Ct^T^S 0 *fc, «cjWi»©RMtl:Sr, «2 0 
0 - 3 9 0 n m, MS. 1-5 0 0 raW/ c m' CD*#(C 

fc^t, 9fSW?MflMti-SdiK:«t9, 10-5000 
m J/c m'wtSHrtroltiri-Sr.irdSff* LV^ 
[0 0 9 1 ] Sfc, J»til|RS*tK:J:oTflie.^53TW 
5)15t LtOfftitt, ^ICect, $5.1-^7 h 

*, £^bmfo^»m<DftMMitkmm&T<DiBMx\ 

©^7 h»5r, TpI57 7 7 FS 1 3*5±t/±g87 7 7 

[0 0 9 2] (2) 379^18 
0 4 (c) 1^1- J: 51-, TS57 7 7 KHl 3Xtc, ± 

si 3<Dmm^&tmm<?)^&, m»\ 7t°>3-h 

[0 0 9 3] jfciv?, 04 (d) 37ffl 
«Sil 4CDXffilC^LT, FiT^©-^7 7?L/<7->5rW 
t57* 1-777 1 9 4^tT^*f^l 6©fig^Srff5 

5 „ ufc & o t , 3 r fmmm^i 1 4 w*®^^^ 

Sr, lJ,f»J^fflV^T^*1-5Ci:!'J;?), 04 (e) M 

TSI57 7 7 vmi 3±tc, wtii, «^yj 

_ - y jf $ ^f- 3 7 g55> 1 5 f. jgjfc-f - 5 - t /j5 -e $ 
[0 0 9 4] dCT\ V'ltJtSrff 5**t Lt 
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14, _h$Lfci 5 ftj^O-^^TL'^-VSrWI - ^ 
* b-777 1 9£fflV^*?fe^Pgib;h/f\ Wlx.tfs Sil 

©3t7rW"^-Sr*faf*6*3t*BS*t*fflv^, ceo** 
[0 0 9 5] ifc, =»7tt£l 5Sr«*i-5Rlfc, fiSft 

a* i: *«fls»^ t ©?$»£© sm^w l -cmtwos 
■c, 5w*t/v;& y m««roiiit^J^ffl^ 

^ithy^A, >r -i h ^7- 

7^ hijif/V7-;y, ^^vvi^n^/ur 5 >\ N — ^ 

t°p-/K tr^yv?>, 1, 8 -i^Tif t'v-^ ct [5. 30 
4. 0] 1, 5-i>7f t'-^o 

[4. 3. 0] - 5-/ty4^©WJ»^45 

7kS«©«ft£. fflflfO. 1-2. 5111:%, #4L< 
(40. 2-0. 5fi4%©ffifflt*3©ffit1"5Cti5*ff* 

[0 0 9 6] *fc, SftlSW*, l«30~180»O 

Srfflv»Tt>J:v\ Ski-, It^jKt fCW«jSttSrfflv^ 

T/v-* yTK^jKSrfflv^fc^icll, — 
LTs )fck$G#£r3 0-9 0®?PfltfV\ EEflg^So^JEff 

7~> if ©Jnf^» £ ffl v > T TJOfi-r 5 - i & SP* 
U\ «^L(4\ *y h7V-h©«1?f4, 15 0-2 5 
0°C-T? 5 - 3 0 ^- ^>(0#^«, 1 5 0-2 5 50 



2001-83342 

28 

o °cx 3 0-9 0 ^PflJnf^Si- 5 c ir * U\ r 
© 4 5 fcitfRf 5 - ^ tc J: o X , L fc a T SB 

[0 0 9 7] ( 3 ) Jtg|57 7 5/ KSJf^Xg 
=iTg[S#l 5^jf^$n/cT$^9y KB 1 3 ©*Sn 

419, Hlli*l,fcJ:5l-±»^9y K* 1 7SrJg* 
U tot*ISKl0i:t5Ci:^-et5 (El** 

5 ^, TU? 7 y m 1 3 k , yymn b<r> 

1 0^#fctvSo 

[0098] r©i5ic*3ij6^^fflffl^t-J;o-t 

hx%mm®zfmirz>z.k&X'% z>« iztc ±m 

7 y KJiSr, *iven**W©**»lS»ritfflfflJ**b!5 4 
jfM1-ti(4\ WSI^ttWtStK © * * * 

[0 0 9 9] (4) ft?»iftsgcDtM; 
SCoVNTtftBJ1-6o Ell!c*$^57t3»«l 0 

Sl2i, c coS* 1 2 ±lc)8ftfc«« SftfcTSB* 7 
y Kg 1 3 k , a TWt5 15t, 7 7 Kg 1 7 t 

±sis^ 7 j/ ks 1 7 isxxrm* 7 -7 ks 1 3 ©*i4 ^ 

t>M<LT<fc'f), 37^1 5©«S|51C(4, ±§5^77 
FSl 7^5i l 9^/L//e , «i5!ci LT$>5o 3 T 
Uft 1 5 (4, ^©^fr/^T^^ 7 v KH 1 3 *5 .fctfJiBB 
7 7 7 KH 1 7 ©asft:^^, aS$tvfc#tffilc#^ L 
TfcSo **3, 0 1 {-^-fM-Ctt, =iTS5*15I4-o 

©j^Rrt-cabs^, **o=t«ij^i 5%¥ftvxmtf 
[0100] H 1 ^^rt-3t*«JS©Wt?ti» -tffl 

7 7 7 FJi 1 7 ff\ 3 1 5 omuicm ") ikktm 

mkLXh6i\ m 2 i^fi 5 tc, 3 71^15^ 

©;ai2gB!-^ r JiiAy/c«)5!ci: LTt4V\ ^fetctt, 12 
^L/jTV^s, 3ra5*©-t*"©flJ^i-©^-i:SR^7 7 F 
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aTMi 5wJt^(cy 5/^9555-1 Lxmti 

LV\ ftfc, 'J y i?SB# 1 8 K>M ffiiCOV^ 

[0101] £fe, 03(^-rj;5lc, xa©^^ y^ 

ft-§-3tfflt, ffl#P7tffl©-7^f£fc v , ffir§-3fc£, WW* 

liWPt LTOMQW2 0«(tTJ)5, L/c^o 
i-Z>zhK£<o, *rfcftflr#Sr*"i-5 2«HttlW3feSr, 

ia 3 t> , ^ep c *5 i u^p d ic*i-*^ic^r^mst 
[0102] sk±.<Dm&<D%m Rss 1 oi'fcv^x, TpB 

y- 7 y K* 1 3 , ±g|Sy- y y KJf 1 7 & J:tf=> T§Bt> 1 
Wx.t£, TU? y y KB l 3 3 - 5 o ^ nog 

fflrtdtt U 37^1 5©ff#-£3~2 0 /j m©$6 
HF*KDi[tU Jtgfly-yy FJf 1 7(Df^~5 0 mm 

[0 10 3] i/c, TfcjgSSSl OiCfcl^T, =>TgS#l 
5 ©JBW«£©*fit£\ TSR^y Kg 1 3ioJ;tF±S^7 
y KSl 7©JSDt*J:<P <1"5£ fc#&K-<?*>3 
3\ ± 9«ftfc*St*H±&»$*:»l-, « 1 3 0 0- 
leOOnmCfttLT, a Tg|3# 1 5 OBfff*£ 
1. 4 5 0-1. 6 5 O©0OTrtWitt-f5 t i 
TUy y y Kl 1 3 *3«fctf_b«B^ 5 y KJf 1 7 OBfr^ 
£, 1. 4 0 0-1. 6 4 8©tEfflP*305flti:i- 
8f*U\, -& LT, a7»l 5©ffijT^lCoV>Ttt, 
h~f<Dy y y KJ§ 1 3 , 1 7 ©BJf*<Offi^^it LTJg 
t< t ±T©^7?F113, 17W)m 
tf*»ttJ; <0 t> 0 . 0 0 2-0. 5±#VMiii:1~3-i 



14, *7k^*tt^^>ft^feSr^Ptfc9, #±«t£* 



Sr K-^v h-TSC tic J; ij 
[0 10 4] 

[HJfef'J] HT, *I§PJM 
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[0105] [# y •> p ^ffygiKOil] 

/Vh!)^ h#'>->7y (2 3. 3g> 0. 12 *r/V) 
^f/Vh y 7< h^7^ (6 1. 6g, 0. 4 3 
t^eiW8xlo" S- cm' ©^fyry 
3t*7k (15. 7g, 0. 8 7^/V) t^rlR^L/cft, 
lleot, 6 mm ©*fl= T JpfWf^-f 5 £ ir i £ i 9 . 

10 y (MIBK) 5:1114^?), JP7K5>»l-J; y Ittt 

£4 ofia%icfjssb/c^y yp^f-y^w-rs^ 

/Hy7*f;^F^iSI:»fc. £;ft£ W^yp^rf 
[0106] (sR y -> o 3rf" 2 ) ft 

rtt, ^^/w h y ^ h^fyyyv (so. og, o. 5 

5 8^/V) fc, lS6i*^8X 10 s S • cm" 
^T^Sfck ( 1 6. Og, 0. 8 8 9*/V) i5r4K*L 

fcfc, ?aiS6o 0 c, 6Bfwc>^#-einSft«#-r?.ctic 
20 iy, ^^/v h y / h^i/^y^wiP/K^AI^rtTo/c,, 
MI BKSrjSrTU*^e», iP7K57 v »(-i •JS'J^bfc^^ 

2J fc-f5„ 

[0107] (jB y v- p ^f- 3 ) 
rtic, ^^/u h y ^y->7y (245. 3g, i . 

8 0W) ( h Pi h^f- v">y ci 

zK^-v-^fvV) ^-^r-fey-^ (64. 0 9 g, 0. 200 
30 ^e/v) 7 d f y ^* !J 3 -/vt ; y f /Vx-r ^ 
(KIT, PGMtB&te-f 5>„ ) (9 6. 7 4 g) ir SrHR 
^L7cft. 6 0 o Cl'iPtSL rc 0 '(TO^ffiSC, 
#8X10" S • c m"' »^^->5£^7K (8 1. 10 
g , 4. 5 0t/v) t*l O^SLTjKTUfca, US. 

6 o°c, eBtwcD^ftTrJpfilftff-rscitciiy, y^ 
/vhiiy h^yy^yfcitfs-xf/v- (hyih^ 
yy y /vt'o ^ ^7V) Tf^-t y- yro^K^il^fi 1 
ofc 0 fcvv?. PGMSr«TL*^5>, 7JP7k>>»tcJ; v 
|iJ4Lfc/:^y-7y^e^*Lfc 0 LT, 

40 H^*r5 ofi*%ic!jsSLfc*°y -yp^f-y^^Wr 
[0108] i%wfcmij&m%mm<r)mm 

sK»ii/D*t y gpsfi l (@^*s i tfW«»«) i o o 
fi*Wfc#U 3tiM84SiJ (f— h-^-ttM, CD1 0 
12) Sri. OliHi, 8l?kMt LX*A'hWgt*'?-fl' 
3. 0**g|5Sr^^tl»t, ^-icg^-rs^tlc 



50 Wc 
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[0109] ®%w&mtj&m®.fomB {-rmmmmm 

# y -> u *y-vmm 2 mw£& x xi^mmm i o o 
mmmzML, mt%*M (f— h^-tt*k cdio 

12) Sri. Olia, JE/Rffli LTt/V h«K^^/V 

3. oasgB^nmfeirau ^-icM^-rsctsc 

J;"?, Jt^K^/MlJ^tiB^fc,, 
[Olio] <3>3t3fjSK^ffl»^!ftc (arffltt 
i9) 

*y->pHyM3 (B^#&±VW«I«) ioo k 

sw&Katu mtmm\ (u— f-r-tts. cdio 

12) Sri. OfiftSk fl&*3Jfc LT^/V 

3. OfiMB^tfttftifebPU ®-\zM&-fZ>Cb\Z 

[0111] 1 1 B £ -> 

y 3y**C>*B±iC^f V-a-^X^fcU 7 0°CX 
1 O^WSi^fc*. Rft3 6 5 nm, l$20 0m 

1 0 n m(DTm 7 V K««rfl?/SLfc. ^©T§l^ 7 y 
FJIIC&itSjfc^l 5 5 0 nm©)tOSWttl . 42 2 

Ffl^ift$-frfcm, 114-2 0 m m©*2»SESg^-^&' 
h-^^Srffl^X, fcg3 6 5 nm, fES 2 

0 OmW/cm 2 (7)^^^5#MfiW-f-5C tlCj; 
•J, E^Srtfofc,, toft, croMS^a^y-^J: 1 ? 
fc$»fc**fc»*LT**#fflS«:«»U ff£ 7 urn 
© a r »^ SrJ^rit U fc. # fe Hfc =» TSS^dSIt 5 »* 

1 5 5 0 nm©*©Jffl#T*«. 1. 4 5 2Xfeofc 0 § 

*^KfMffl*-afiK!feBSr^t; ,, y=i-^-Ca#t, 7 0 
°CX1 O^mm^^fcWs »ft3 6 5 nnu IS20 
0 mW/ c m 2 (OmnBZ 5 $M£f-f 5 Zb\Z£»), 

5 50nmO3tOHiff*B:l. 4 2 3Xfeo 

[0112] r©£ 5l-LT#ibftfcft^Kl::-o^ 
X, R*l 3 0 0 nmO*Sr*ttK©-«^e>A*t$* 

ifjcfi, 0. 1 dB/cm£lT©ftt"fcofc 0 xfc, # 
ib*WS:ft&fi&£\ 15 0°C, 5 0 0 OHtffl©*#T'JP 
B LfcSL iiffl t IsJ«ic LX>SigS§ffl*&-$te bfc i C 
hO. ldB/cmEiT©tt*foofc„ Lfc^ot, S 

[0113] 2 ] |H*« 1 K*3 it 5 3t«K8S» 
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ttSfcftl 5 5 0 nm©ft©Bi>T*±l • 4 2 3f* 
<9, 3T^i~&(t5E#T*», 1. 4 3 6Xfc<?> ± 
KJPK*Stt5HJT*tt 1.4 2 3 Xfoofco * 

attSME8«*ottt, 15 0°C, 5 
o o OEtFdlo^ftt-iSMitifti-^^^^ tfttft 
0. 1 d B/cmKTt?fcofco 
[0114] 

[3§W©S»i*] *^^©*^^i-i^f*> #Ae<^7J07K 

•Sfcfc, ^Iti^^#^«tc^fc5iS|5H©^*Sr#-t- 
53t^oV^-C©*«K»**^ fljtffO. 3dB/cm 

j&^t lx^3©x\ fitifcapjtt^ffi«tt?r^r-r6 t> 

[o i i 5] 4 it, #3P^©*^i£S§©^$:Mfct;:J;;ft 
K^MH^X/^ofiWir/pIr ^XJf^i"5 r. t #T*t 

[0 116] ft*©**KIS**ffl©=jK=Sf">* 
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